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1. GENERAL DESCRIPTION 


DESCRIPTION 

The LTN133AT28-L01 uses a color active matrix TFT (Thin Film Transistor) liquid crystal display (LCD) that 
uses amorphous silicon TFTs as switching components. This model is composed of a TFT LCD panel, a 
driver circuit, and a backlight unit. This 13. 3' 1 model has a resolution of 1366 x 768 pixels and can display up 
to 262,144 colors. 

FEATURES 

High contrast ratio 
HD{1 366 x 768 pixels ) resolution 
Low power consumption 
Fast Response 

LED back light with an embedded LED driver 
DE (Data enable) only mode 
3.3V LVDS interface 
Onboard EEDID chip 

APPLICATIONS 

Notebook PC 

If the intent to use this product is for other purpose, please contact Samsung Display. 


GENERAL INFORMATION 


Item 

Specification 

Unit 

Note 

Display area 

293.42 (H)x 164.97 (V) (13.3’diagonal) 

mm 


Driver Element 

a -Si TFT active matrix 



Display colors 

262,144 (6 bit) 



Number of pixel 

1366 * 768 (HD) 

Pixel 

16:9 

Pixel Arrangement 

RGB vertical stripe 



Pixel pitch 

0,2148 (H)x 0,2148 (V) (TYP,) 

mm 


Display Mode 

Normally white, TN mode 



Thickness of glass 

0.5 

mm 


Surface treatment 

Haze 0%, Hardness 2H 


Glare 

Environmental safe regulation 

Pb Free, Halogen Free 
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MECHANICAL INFORMATION 


Item 

Min. 

Typ. 

Max. 

Unit 

Note 

Module 

Size 

Horizontal (H) 

313 6 

314.1 

314.6 

mm 

with flange 

305.8 

306.3 

306.8 

mm 

w/o flange 

Vertical (V) 

188.2 

188.7 

189.2 

mm 

with PCB 

177.2 

177.7 

178.2 

mm 

w/o PCB 

Depth (D) 

- 

3.4 

3.6 

mm 

(D 

Weight 

- 

273 

290 

9 



NOTE (1 ) Measuring method for thickness 

Force to be applied for measurement (Body Part) ; The 200gf when using the height gauge. 
Force to be applied for measurement ( CO F Part) : The 50gf when using the height gauge. 
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2. ABSOLUTE MAXIMUM RATINGS 

2.1 ENVIRONMENTAL ABSOLTE RATINGS 


Item 

Symbol 

Min. 

Max. 

Unit 

Note 

Storage temperate 

TSTG 

-20 

60 

X 

(D 

Operating temperature 
(Temperature of glass surface) 

TGPR 

0 

50 

X 

(D 

Shock ( non-operating ) 

Snop 

- 

240 

G 

(2). (4) 

Vibration (non-operating) 

Vnop 

- 

2,41 

G 

J3U4) 


Note (1) The range of temperature and relative humidity are shown in the graph below 90% RH Max. . 

(39 J C £ Ta) If the temperature is higher than 40 1C, the maximum temperature of wet-bulb shall be 
less than 39 1C. No condensation 



(2) Vibrate ±X P ±Y, and ± Z axis in the shape of the half sine wave one time for 2ms . 

(3) Vibrate the X, Y s and Z randomly within a 5 - 500 Hz range for 30min. 

(4) When testing a vibration and a shock, the fixture, which holds the module to be tested shall be 
hard and rigid in order for the the module not to be twisted or bent by the fixture. 
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2.2 ELECTRICAL ABSOLUTE RATINGS 

(1) TFT LCD MODULE 


Vloclvcc -3.3V, V ss = GND = OV 


Item 

Symbol 

Min. 

Max. 

Unit 

Note 

Power Supply Voltage 

Vlcd_vcc 

Vss - 0.3 

4.0 

V 

(1).(2) 

LVOS Input Voltage 

Vlvds 

Vss - 0.3 

2.0 


Note (1 ) Within Ta (26 ± 2 “C ) 

(2) Permanent damage to the device may occur if exceed maximum values. 


(2) BACKLIGHT UNIT 

VSS = GND = OV 


Item 

Symbol 

Min. 

Max. 

Unit 

Note 

BLU Supply Voltage 

Vbl fwr 

Vss - 0.3 

26.5 

V 

(D. (2) 

BLU Supply Current 

Ibl_pwr 

- 

0.9 

A 

(1).<2) 
Vin=12V 
Duty 100% 


Note (1 ) Within Ta (25 ± 2 °C ) 

(2) Permanent damage to the device may occur if exceed maximum values 


2.3 THE OTHERS 

(1) STATIC ELECTRICITY PRESSURE RESISTANCE 


Item 

Teat Conditions 

Remark 

CONTACT DISCHARGE 

150pF, 330Q, ± 8kV, 200points, 1 time/point 

Operating 

AIR DISCHARGE 

15QpF f 33Q£1, ± 15kV, 200points r 1 time/point 

Operating 


Doc.No. LTN133AT28-L01 Page 7 of 27 Rev.No. VO.O 

AS07731 171 China RHQ(DS)-RA3 Group 20120621114927 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 




^ Global LCD Panel Exchange Center 


www.panelook. com 






3. OPTICAL CHARACTERISTICS 

The following items are measured under the stable conditions.* The optical characteristics should be 
measured in the dark room or the equivalent environment by the methods shown in the Note (5), 
Measuring equipment : TOPCON SR-3 


Ta = 25 + 2 °C, Vlcdvcc =3.3V, fv= 60Hz ( fDCLK = 69 .71 MHz, IF = 100% 


duty 


Item 

Symbol 

Condition 

Min. 

Typ. 

Max. 

Unit 

Note 

Contrast Ratio 

CR 

Normal 
Viewing 
Angle 
<|> - 0 
e = o 

500 

700 

- 

- 

(1),(2),(5) 

Response time 
( Rising + Falling ) 

Tbt 

- 

16 

25 

msec 

(1>,(3) 

Average Luminance 
of White (5 Points) 

Yl.ave 

170 

200 

- 

cd/m 2 

IF =100% 
Duty 

(1>.(4> 

Cross Modulation 

DSHA 

- 

1.0 

2.0 

% 

(7) 

Color 

Chromaticit 

y 

(CIE) 

Red 

Rx 

-0.03 

0.576 

+0.03 


(IMS) 

Rv 

0.347 

Green 

Gx 

0.337 

Gy 

0.552 

Blue 

Bx 

0.162 

By 

0.122 

White 

Wx 

0.313 

Wy 

0.329 

Viewing 

Angle 

Her 

9l 

CR> 10 
At center 

30 

45 

- 

Degrees 

(1).(S) 

Oh 

30 

45 

- 

Ver. 

id 

10 

20 

- 

<J>L 

20 

30 

- 

Color 

Gamut 


CG 


41 

45 

- 

% 


White variation (13P) 

5l 


- 

1.54 

17 


(6) 
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Note (1) The definition of viewing angle : The range of viewing angle (10 < C/R) 

Normal brie 

*=O»;0 = O 4 


01 w 

V 9 P 



Note (2) The definition of contrast ratio (CR) : The ratio of max, gray and min gray at 5 points 
(4, 5, 7. 9 f andIO) 

&M*) + CR(5) + CR(7) + CR(9) + CR(10) 

CR s 

5 

Points = (4) v @ ^,(?) © at figure of Note{6), 


Note (3) The definition of Response time : Subtotal of the time, during which the transmission changes from 
10% to 90% when the TFT turns on and off. 


Display data 

JitefTFl UFF) | 



' ■ 

BlackfTFT ON) 

— 

VWniefTF l TJl'T) ) 

Tr I 

100% 

90% 

Optical 

Response 

10% 

0% 

— V 


r — _ 

\ 


/ 


< > 



Tinie 

Note (4) The definition of average luminance of white : Measure the luminance of white at 5 points. 


Average luminance of White ( Yl»v* ) 

- Yu + Yus + Ytr+ Yta. + Yuo 

- Yu vc “ 

5 


£S%) (&0%) - (75%) 


VIEW AREA 
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Note (5) Measure the panel, which is left for 30 min. at the normal temp, after leaving it for 30 min with turning 
the back light on at the rating. The measurement should be executed under the condition including 
the ambient temp., 25 TC ±2.13, the dark room, windlessfremoved the direct wind), and no vibration. 


Photo-d elector - 
( TOPOGN Sh£3 ) 



TfT-LCO module 



[ Optical characteristics meassreirrent setup 1 


Note (6) The definition of white variation at 1 3 points (5 L ) 


Maximum luminance of 13 points 


5 L = 


Minimum luminance of 13 points 
lQmm (25%) (50%) (75%) l0mm 



: test point 
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Note (7) The definition of crosstalk (Cross modulation) 

: The phenomenon, which the contrast ratio is decreased by the interference of signal between 

pixels 

Crosstalk Calculation Method 

I Y — Y 

Crosstalk Modulation Ratio(D SKA ) = - — — — x 100 (%) 

Ya 


Where 

Y a . Y b = Measured under the 2° viewing angle (Measured area: qj 1 2 mrn ) 

The rectangle area, which excludes the black-colored rectangle includes the range, 
which is from 1 gray to 63 gray. 


1) The method of measurement for horizontal-crosstalk 



2) The method of measurement for vertical -crosstalk 



4. BLOCK DIAGRAM 
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4.1 TFT LCD MODULE 


LTN133AT28 Circuit Block Diagram 


Marged DC DC 

wtth LED Driver 


User 

| LVOS 

Connector 

1 


LVD3 Input 1 US! Output 
Timing Controller 




J 




} 


X 


J 


I . Gamma | 

' * *' Generator 


V. 


Merged DCDC 
{ VCOM Gtrwr atw | 
f On* PulM Gewator I 


Source 

Driver 


H 


13.3" WXGA 
TFT-LCD 
Panel 


5 



Gammj 


Data Signal 

— * 

vcc 

— * 

Control Signal 


AVDD 


VCOM 


VBL 


Gat* 1C Signal 


VLE0 


TVDOfOVDD 


L 


“ j — ► 

LEO 

Dt D2 D3 D- 

f-vj rvj r-j rsi 

□river 

Connector [J 

Or- Pf~Pt—Pr ° 


LED BLU 

SOURCE PCB 



4.2 THE STRUCTURE OF LED PLACEMENT 

( 4 channels x Sea - 32ea ) 

D1 D2 D3 D4 D5 D6 D7 D8 

Anode 0 — — i— 

09 DIO Dll D12 013 014 D15 D16 

017 018 019 020 021 022 D23 D24 

D25 D2G D27 D28 D29 030 031 D32 

m>h>h>i-^-Sh>h>h>i - 1 


-o Cathode 


5. ELECTRICAL CHARACTERISTICS 

5.1 TFT LCD MODULE 


* Ta = 25 ± 2 'C 


Item 

Symbol | Min. | Typ. 

1 Max. 

Unit 

Note 
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Power Supply Voltage 

VLCD VC 
C 

3.0 

3.3 

3.6 

V 


T-CON TIL 
Input Voltage 

High 

VTH 

0,7 

Vlcdvoc 

- 

- 

V 

0) 

Low 

VTL 

- 

- 

0,3 

Vlcd _vcc 

V 

Threshold voltage 
for differential 
input at LVDS 
receiver 

High 

VI H 

- 

- 

+100 

mV 

VCM = +1.2V 

Low 

VIL 

-100 

- 

- 

mV 

Vsync 

60 Hz 

fv 

- 

60 

- 

Hz 


5DHz 

fv 

- 

50 

- 

Hz 

(3) 

40Hz 

fv 

- 

40 

- 

Hz 

Hsyno 

60Hz 

fh 

46.38 

47.04 

48.60 

kHz 


Main Frequency 

60 Hz 

fDCLK 

66,14 

69.71 

83,88 

MHz 


50Hz 

fDCLK 

- 

58,09 

- 

MHz 

(3) 

40Hz 

fDCLK 

- 

46.48 

- 

MHz 

Rush Current 

IRUSH 

- 

- 

1.5 

A 

(6) 

Input Current 

White 

Jlcdvcc 

- 

242 

265 

mA 

(2), (5) 

Mosaic 

Ilcdvcc 

- 

276 

303 

mA 

Black 

Ilcdvcc 

- 

230 

253 

mA 

V. Stripe 

1lcd_vcg 

- 

370 

400 

mA 

Red 

Ilco_vcc 

- 

310 

340 

mA 

(2). (5) 

Green 

ll CD vcc 

- 

310 

340 

mA 

Blue 

Ilcd_vcc 

- 

270 

300 

mA 

IDot 

(lcdvcc 

- 

320 

352 

mA 

IS) 

EDID Input Voltage 

Veoid 

3,0 

3,3 

3,6 

V 


EDID Input Current 

Iedid 

* 

- 

5 

mA 


Skew 

PS 

-400 

- 

400 

Ps 

<2) 


Note (1) The data pins for display and signal pins for timing should be connected. (GND= OV) 

(2) fV = 60Hz, fDCLK ^ 69.71 MHZ, Vlcdvcc = 3.3V p DC Current. 

(3) In the case of 4GHz & 50Hz P FOS f Flicker St Brightness are not guaranteed, because their level 


might 

be different from 60 Hz operation. 
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Note (5) The dissipation pattern for power 


*a) White Pattern 


MEW AREA 


*b) Mosaic Pattern 



*c) Black Pattern 



*d) Idot Vertical stripe pattern 





3 9 3 3 3 


3 3 3 3 


119)3 


3 319 3 


*h) Idot Vertical stripe pattern 


Q 


*e) Red Pattern 



*0 Green Pattern 


*g) Blue Pattern 


Note (6) The condition for measurement for rush current 



VdDCLCD INPUT) 


Vdp rising tmiB \s47Uui3 


0 9Vno 


OIVod 


GHD — 




°yr 


-33V 


4'/Dus 
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5.2 BACK LIGHT UNIT 

Ta = 25 ± 2 °C 



Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Note 


LED Forward Current 

IF 

- 

19,2 

- 

mA 


LED Forward Voltage 

VF 

3.0 

3.2 

3.4 

V 

IF = 20mA 

LED Array Voltage 

VP 

- 

25,6 

- 

V 

VF * LED Counts 

LED Power Consumption 

P 

- 

2.27 

2.5 

w 


LED Life time 

Hr 

12,000 

- 

- 

Hours 

(D 

LED Counts 

Q 

- 

32 

- 

EA 


Note (1 ) The life time (Hr) of LEDs can be defined as the time during which it continues to operate under the 
condition, which the Ta is 25 ± 2 a C and IF- 19.2 mArms until the one of the following events 
occurs when the brightness becomes 50% or lower than the original,. 

5.3 LED DRIVER 

The manufacturer of LED driver: Richtek RT8510 Ta= 25 ± 2 °C 




Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Note 


Input Voltage 

Vbl_fwr 

7 

12 

20 

V 


Input Current 

Ibl.pwr 

- 

189 

208 

mA 

Vin=12V Duty 100% 

PWM duty Ratio 

Dbl_pwm_dim 

0.2 

- 

100 

% 

PWM : 12GHz~ 500Hz 

0.4 

- 

100 

PWM : SOOHz-'lkHz 

0 8 

- 

100 

PWM : 1kHz~2kHz 

1.5 

- 

100 

PWM : 2kHz~5kHz 

3 

- 

100 

PWM : 5kHz~10kHz 

10 

- 

100 

PWM : l0kHz~30kHz 

External PWM Frequency 

Fbl_pwm_oim 

0,12 

1 

30 

kHz 


In-Rush Current 

Irush_bl_pwr 

- 

- 

15 

A 

(D 

EN Control 
Level 

High 

VsL_ENABLE 

2.0 

- 

5.0 

V 


Low 

0.0 

- 

0.8 

V 


PWM Control 
Level 

High 

Vbl_pwm_dim 

2.0 

- 

5.0 

V 


Low 

0.0 

* 

0.8 

V 


Vbl_pwr @ LED Driver 
On 

Vbl_pwr 

7 

- 

20 

V 


Vbl_pwr @ LED Driver Off 

Vbl pwr 

O 

* 

2 

V 


Operating frequency 

Fo 

0.8 

1.0 

1.2 

kHz 


Efficiency 

n 

- 

07 

- 

% 
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Note (1) Rush current measurement condition 


Conutf gtQfral 
(Hi&htolo** 



VBL_mil ■ 

(LSD Dnv« Input> 


The Vat pra rising lime is 47Qus ■ 

0 9V00 


OIVOD 


GND - 


I2V- 


4?0us 
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5.4 LVDS INTERFACE 


5.4-1 LVPS DC Specifications 


Characteristics 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Conditions 

Differential input high 
threshold voltage 

Vth 

- 


+100 

mV 

V C m=12V 

Differential input low threshold 
voltage 

Vtl 

-100 

- 

- 

mV 

Differential input voltage 

IVidI 

200 

400 

600 

mV 


Common mode voltage 


0.3. 

12 

17 

V 

|V I0 |= lOOmV 


5,4.2 LVDS AC Specifications 


Characteristics 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Remarks 

ROUTCLK frequency 

fRCP 

66,14 

69,71 

83,88 

Mhz 


LVDS RX Skew 
(Strobe) Right 
Margin 

85MHz 

Trsrm 

- 

- 

400 

ps 


50MHz 

- 

- 

700 

ps 


LVDS RX Skew 
(Strobe) Left 
Margin 

85MHz 

Trslm 

-400 

- 

- 

ps 


50MHz 

-700 

- 

- 

ps 



R 1 M C t_ K P i 

....... i 

R IN 1 P J 

R IN 1 N f 1 

X X 

V " V^V Y Y Y vr» 

a_JLJLXJL_ 

11 0 10 1 0 

\ n n 

J 

t- U U L 


< The definition of LVDS DC characteristics > 





RtNCLK ^ 

C i 

\ 

C 

(LVDS CLK) * 




RIN t RSftM 

— X „ 


X 


inT»mjl 



R1N JP * 

Window 


1 Itsutl 





< The definition of LVDS Receiver Skew (Strobe) Margin > 
5.4.3 LVDS SSC Specification i 


Characteristics 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Remarks 

Modulation Rate 

Fmr 

-3 

0 

+3 

% 
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Modulation Frequency 

Fmf 

30 

- 

300 

kHz 

@ MAINCLK = 
69.71MHz 



Cecil 



< Definition of SSC (Spread Spectrum Clock) > 


5,4.4 Timing diagrams of LVDS transmission 


KXC+ 

RXC- 


RX0+ 

RXD“ 


RXH 

RX1* 


RX2+ 

RX2- 






X 

X 





y R[1] X R[D] ) 

y GO] R[5] ^ R[4] ^ R[3] ^ R[2] ^ R[1] ^ R|0] ^ 

(™X 




y Gp] ^ G[1] ) 

y B[1] ^ B[0] ^ G{5] ^ G[4] ^ G[3] ^ G[2] ^ GJ1] ) 

( Bra X 




y B[3J ^ B[2] ^ 

y DE ^ VS ^ HS ^ B[5] ^ B[4] ^ B[3] ^ B[2] ^ 

biX 

Previous 

Cycle 

Current 

Cycle 

Next 

Cycle 





5.5 INTERFACE TIMING 

5.5.1 TIMING PARAMETERS 

| Signal [ Item [ Symbol | Min. | Typ. Max. | Unit [ Note 
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Frame Frequency 

Cycle 

T v 

773 

784 

810 

Lines 


Vertical active 
in the display term 

Display Period 

Tvd 

- 

768 

- 

Lines 


Scanning time in 
one line 

Cycle 

T m 

1426 

1482 

1726 

Clocks 


Horizontal active 
in the display term 

Display Period 

Tho 

- 

1366 

- 

Clocks 



5,5.2 TIMING DIAGRAMS OF INTERFACE SIGNAL 




DATA - 
SIGNALS 


< 


Valid display data 



5.6 INPUT COLOR DATA MAPPING 
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Color 

Display 

Da fa Sis ml 

Gray 

Scale 

Level 

Red 

Gnu 

Blue 

R0 

R1 

k: 

K3 

R4 

R5 

GO 

Cl 

G2 

Gi 

G4 

G5 

B0 

B1 

B2 

B3 

45 

B5 

Bisk 

Colon 

Black 

0 

0 

0 

0 

0 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

Blue 

0 

Q 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

i 

1 

1 

1 

1 

1 

- 

Green 

0 

0 

0 

0 

0 

Q 

1 

l 

i 

1 

1 

I 

0 

0 

0 

0 

0 

0 

* 

u 

B 

0 

0 

0 

0 

0 

0 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

l 

l 

- 

Rod 

1 

1 

l 

1 

l 

1 

0 

0 

0 

a 

0 

0 

0 

a 

0 

0 

0 

0 

- 

Magenta 

1 

1 

l 

1 

t 

1 

0 

0 

0 

0 

0 

0 

1 

i 

1 

1 

1 

1 

i 

Y«IoW 

1 

1 

l 

I 

l 

1 

1 

1 

I 

i 

1 

l 

0 

a 

0 

0 

0 

0 

- 

Hkiti 

1 

1 

l 

1 

l 

1 

1 

i 

1 

l 

1 

1 

1 

i 

1 

1 

1 

1 

- 

Cny 

Scale 

Of 

Red 

Black 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RQ 

Dark 

I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1 

* 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R 1 




















R3-K60 

t 

i 

i 


: 

I 

t 

i 

it 











4 

I 

0 

1 

I 

1 

1 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R61 

Li“ht 

0 

1 

1 

1 

l 

1 

0 

0 

0 

0 

0 

0 

0 

a 

0 

O 

0 

0 

R« 

Red 

1 

1 

1 

1 

l 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R63 

Gray 

Scale 

Of 

Green 

Black 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

GO 

Dark 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Cl 

T 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

a 

0 

0 

0 

0 

0 

0 

c: 




















G3-G60 

t 

t 

t 


* 

t 


i 


1 


« 

S 

t 

i 

1 

t 

t 


4 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

l 

1 

0 

0 

0 

0 

0 

0 

C61 

Lis hi 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

l 

1 

0 

0 

0 

0 

0 

0 

C 62 

Green 

0 

0 

0 

o 

0 

0 

1 

l 

l 

1 

1 

l 

0 

0 

0 

0 

0 

0 

C«3 

Gray- 

Scale 

Of 

Bine 

Black 

0 

0 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

50 

Dark 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

Bl 

t 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

b; 

i 

I 

i 

1 

i 

t 

s 

i 

f 

I 


l 

1 

I 

1 

t 

! 

1 

! 

B3-BJS0 

i 

I 

i 

1 

t 

i 

i 

i 

t 

I 

1 


i 

I 

1 

1 

I 

i 


4 

0 

0 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

1 

1 

Bfil 

Li|ht 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

l 

B62 

Blue 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

B63 


Note (1) Definition of gray : Rn: Red gray. Gn: Green gray. Bn: Blue gray (n=gray level) 
Note (2) Input signal: 0 =Low level voltage, 1=High level voltage 

5.7 POWER ON/OFF SEQUENCE 
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To prevent the product from being latched up or the DC in the LCD module from starting an operation, the 
order to turn the power on and off should be changed to the order as shown in the diagram below. 


Power Supply VLCD_VCC 


X *>*»: / 


Signals 


OV 


LED Power (V^) 


1 v 

- Ov 

1 Nr 0 -* 


OV 

-J JlL. 111* j_ 

PWM 


mmm 

OV 

T.« 

— ■ T » 

B/L Enable 



| 

OV 

*“ T»-i 

1 Lt« — 



Timing (ms) 

Remarks 

0.5<T^10 

VLCD_VCC rising time from 1 0% to 90% 

0<T 2 <50 

Interval from VLCD_VCC to valid data at power ON 

0<T 3 £5O 

Interval from valid data OFF to VLCD J/CC OFF at power Off 

500 <T 4 

VLCDVCC OFF time for Windows restart 

200 <T 5 

Interval from valid data to B/L enable at power ON 

200 <T 6 

Interval from valid data off to B/L disable at power Off 

0<T 7 <10 

VLCD VCC falling time from 90% to 10% 

10<T S 

Interval from valid data on to LED driver Vin rising time 10% 

10< T^ 

Interval from LED driver Vin falling time 10% to valid data Off 

0.5<T 10 £10 

LED V in rising time from 1 0% to 90% 

0.6<Tn<10 

LED V in falling time from 90% to 10% 

0< Tiz 

Interval from LED driver Vin rising time 90% to PWM ON 

0<t 13 

Interval from PWM Off to LED driver Vin falling time 10% 

0 ^ T u 

Interval from PWM ON to B/L Enable ON 

ost 15 

Interval from B/L Enable Off to PWM Off 


The backlight may be flashed if the interface signal remains floated when the above-mentioned signal 
becomes invalid. 

Note {1 ) The power voltage from system shall be supplied to the input pin of LCD constantly, 

(2) Enable the voltage to the LED within the range, which the LCD is operated. The screen becomes 
white when turning the back-light on before the LCD is operated or turning the LCD off before turning 
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^Samsun^gecrefl 


the back-light off. Operation or the LCD turns off before the back-light turns off, the display may 
momentarily become white. 

(3) Don’t leave the system at a high impedance state, which the interface signal is out for a long time 
after the Vcc is enabled. 

(4) The T4 should be measured the module is fully discharged. 

(5) The interface signal shall not maintain the high impedance when the power is on. 


5.8 INPUT TERMINAL PIN ASSIGNMENT 


5.8.1 INPUT SIGNAL & POWER 


i LVDS, Connector : 2Q455-040E-Q , l-PEX or the equipment with the equivalent capability) 


Pin 

Symbol 

Function 

1 

NC 

Hot Plug Detect or No connection (optional) 

2 

LCD VCC 

LCD logic and driver 1C Power(3.3V typ.) 

3 

LCD VCC 

LCD logic and driver 1C Power( 3.3V typ.) 

4 

VCC EDID 

□DC power 

5 

NC (WPN) 

Reserved for the use by LCD manufacturer (WPN) 
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6 

CLK EDID 

DDC clock 

7 

DAT EDID 

DDC data 

6 

RX0- 

Negative LVDS differential data input for pixel 

9 

RXQ+ 

Positive LVDS differential data input for pixel 

10 

H GND 

High speed ground 

11 

RX1- 

Negative LVDS differential data input for pixel 

12 

RX1 + 

Positive LVDS differential data input for pixel 

13 

H GND 

High speed ground 

14 

RX2- 

Negative LVDS differential data input for pixel 

15 

RX2+ 

Positive LVDS differential data input for pixel 

16 

H GND 

High speed ground 

17 

RXC- 

Negative LVDS differential dock input for pixel 

18 

RXC+ 

Positive LVDS differential dock input for pixel 

19 

LCD GND 

LCD logic and driver 1C Ground 

20 

NC 

No connection 

21 

NC 

No connection 

22 

LCD GND 

LCD logic and driver 1C Ground 

23 

NC 

No connection 

24 

NC 

No connection 

25 

LCD GND 

LCD logic and driver 1C Ground 

26 

NC 

No connection 

27 

NC 

No connection 

28 

LCD GND 

LCD logic and driver 1C Ground 

29 

NC 

No connection 

30 

NC 

No connection 

31 

RL GND 

Backlight ground 

32 

BL GND 

Backlight ground 

33 

BL GND 

Backlight ground 

34 

NC 

Hot Plug Detect or No connection (optional) 

35 

BL RWM DIM 

Signal input for the system PWM for dimming 

36 

BL ENABLE 

Backlight on/off 

37 

NC 

APS on/off or No connection (optional) 

38 

BL PWR 

Backlight power 

39 

BL PWR 

Backlight power 

40 

BL PWR 

Backlight power 
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6. PIXEL FORMAT 


1 1366 
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7. OUTLINE DIMENSION 
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8. MARKING 

A nameplate is affixed to the specified location on each product. 


(1) Parts number :LTN133AT28 

(2) Revision code : 3 letters 

(3) Lot number : X X X X XXX XX X L01 

| Samsung Revision Code 

Panel number 

Cell ID 

Lot ID 

Month 

Year 

Product Code 

Line 

9. GENERAL PRECAUTIONS 


9.1 STORAGE 


We highly recommend to comply with the criteria in the table below. 


ITEM 

Unit 

Min. 

Max. 

Storage 

Temperature 

(V.) 

5 

40 

Storage 

Humidity 

(%rH) 

35 

75 

Storage Life 

12 months 

Storage 

Condition 

- The storage room should be equipped with a good ventilation facility, which has a 
temperature controlling system. 

- Products should be placed on the pallet which is away from the wall not on the floor, 

- Prevent products from being exposed to the direct sunlight, moisture, and water.; 

Be cautious not to pile the products up. 

- Avoid storing products in the environment, which other hazardous material is placed. 

- If products are delivered or kept in the storage facility more than 3 months, we recommend 
you to leave products under the condition including a 20 C temperature and a humidity of 
50% for 24 hours. 

- If you store semi-manufactured products for more than 3 months, bake the products under 
the condition including the 50 C temp, and the 10% humidity for 24hrs after being used. 


10. APPENDIX 


Only Internal 

[OPTICAL CHARACTERISTICS] 
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The following items are measured under the stable conditions * The optical characteristics should be 
measured in the dark room or the equivalent environment by the methods shown in the Note (5). 

Measuring equipment : TOP CON SR-3 

Ta = 25 ± 2 "C, Vlco_vcc F=3,3V r fv= 60Hz, fDCLK = 69 ,71 MHz, IF = 100% 


duty 


Item 

Symbol 

Cond ition 

Min. 

Typ. 

Max. 

Unit 

Note 

Flicker 

F 


- 

3.2 

5,2 


(8) 


Note (8) The definition of flicker : The phenomenon, which the pixel on the screen of LCD panel blinks. 

1) Calculate the figure with observing the standard for the measurement for the flicker. 

2) Measurement point 



3) Pattern to measure the flicker ; Inverting driving of DOT 



[LED DRIVER] 


The manufacturer of LED driver: Richtek RT8510 Ta- 25 + 

2 °C 


Item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Note 

OVP driving Voltage 

Vovp 

1 

- 

42 

V 



[ELECTRICAL CHARACTERISTICS] 


TFT LCD MODULE 


* Ta = 25 ± 2 °C 


Item 

Symbol 

Min, 

Typ. 

Max, 

Unit 

Note 

Power Supply 
Voltage Ripple 

Active Period 

Vlod_vcc_ 

RIPPLE 

- 

- 

0.05* 

ViXDlVCC 

V 

(D 


Note (1) fV = 60Hz, fDCLK ~ 69.71MHz, Vlcd.vcc = 3.3V, Sub Dot Pattern 
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